Traumatic injuries in the rapidly growing elderly population pose a significant challenge to the healthcare community. These injuries are associated with significant morbidity and mortality, and as a result cause a financial burden on the medical system. Although normal decline in physiologic reserve can provide some explanation for these poor outcomes, there is significant room for improvement. This review will summarize recent literature around the evaluation and management of elderly trauma patients with a particular focus on those with hip fractures.
INTRODUCTION
Traumatic injuries in the rapidly growing elderly population are an evolving public health challenge. Specifically, the US Census Bureau predicts that nearly 20% of the population will be age 65 and older by 2030 and, according to the Centers for Disease Control, unintentional injury is a leading cause of death in this group [1, 2] . Over 870 000 individuals age 65 years and older suffer from an unintentional injury each year, although approximately 43 000 of these individuals die from these injuries [2] . In addition, these injuries and deaths have imparted a huge financial burden on the healthcare system. Thus, due to this significant morbidity and mortality and its associated cost, there is an intense interest and research dealing with traumatic injuries in the elderly population. This article will review the most important developments in this area over the last 18 months: evaluation and triaging of elderly trauma patients; frailty; and orthogeriatrics.
EVALUATION AND TRIAGING OF ELDERLY TRAUMA PATIENTS
For a given injury, elderly trauma patients have higher mortality rates and worse long-term outcomes than younger patients [3 & ,4 & ]. For example, mortality rates after traumatic brain injury for elderly trauma patients are significantly higher than those of younger patients [5 & ]. Although pre-existing comorbidities provide some explanation for this discrepancy, there is significant room for improvement in these outcomes.
In terms of triaging these patients, one institutional factor that has been shown to be important is the volume of elderly trauma patients at a trauma centre. In a single-state, retrospective cohort study, Matsushima et al. [6 && ] found that trauma centres with a larger volume of geriatric trauma patients were more likely to have lower odds of in-hospital mortality, major complications and mortality after major complications. Further, those centres that cared for large volumes of younger, nongeriatric patients were more likely to have higher odds of major complications in geriatric trauma patients. On the basis of these data, it seems reasonable that high-risk geriatric trauma patients be triaged to trauma centres with a high geriatric volume. In fact, some have advocated for the creation of geriatricspecific emergency departments or geriatric observation units [7
In addition, some studies have suggested that geriatric-specific trauma triage criteria be used to determine the destination of geriatric trauma patients in the field. Werman et al.
[9] described the development of geriatric-specific trauma triage criteria in Ohio. These criteria included Glasgow Coma Scale score less than 14 in the presence of known or suspected traumatic brain trauma; SBP less than 100 mmHg; fall from any height with evidence of traumatic brain injury; multiple body-system injuries; struck by a moving vehicle; and the presence of any proximal long bone fracture following motor vehicle trauma [9] . Overall, the goal in developing these criteria was to avoid over and undertriage of these patients and improve outcomes. In a follow-up study, Ichwan et al. [10 && ] found that when compared with traditional adult triage criteria, geriatric-specific triage criteria had a higher sensitivity in identifying geriatric trauma patients who require triage to a trauma centre. Future studies will need to investigate the effect of these criteria on outcomes in this special population.
After appropriate triage of these patients, careful attention must be given to their in-hospital evaluation. Although the systematic 'ABCDE' method of trauma assessment and resuscitation as taught in Advanced Trauma Life Support courses should be utilized in the evaluation of geriatric trauma patients, it is essential to customize this evaluation. As summarized in Table 1 , there are multiple important clinical considerations that relate to pre-existing comorbidities and limitations in baseline physiologic reserve in this population [11 & ]. Importantly, many traditional trauma evaluation modalities, such as the Injury Severity Score, do not take these factors into account. Intense research efforts have been directed at attempting to develop tools that more appropriately predict outcomes in elderly trauma patients, including assessments of 'frailty'.
FRAILTY
It is well known that there is a decline in physiologic reserve with ageing [12 & ]. However, there is considerable heterogeneity in the degree of this decline amongst geriatric patients. Due to this heterogeneity, the concept of 'frailty' was developed in order to more adequately assess elderly patients [13 && ]. Frailty can be defined as 'a phenotype of multisystem impairment and expanding vulnerability which is associated with a higher risk of adverse health outcomes' that are not entirely explained by ageing [14 & ]. Importantly, though, there are multiple definitions of frailty and none are truly comprehensive nor universally accepted. As a consequence, multiple assessment tools for frailty have been developed. Some of the more commonly used assessment tools for frailty include the Fried Frailty Phenotype, the Study of Osteoporotic Fractures Frailty Measure, the Rockwood Frailty Index and the Multidimensional Frailty Score. As summarized in Table 2 , these tools have significant areas of overlap yet are unique assessments [15-17,18 && ]. Fortunately, several studies have compared these tools and their adaptations, and found that they are comparable in predicting risk of adverse health outcomes and mortality [19 & ]. Due to the poor outcomes of elderly trauma patients, multiple studies have focused on the use of frailty indices in this population. In particular, Joseph et al. [20 && ] have investigated this topic in three separate studies at the University of Arizona Medical Center. In a 1-year prospective study at their level 1 trauma centre, a frailty index was calculated using 50 preadmission variables and was found to be a significant predictor for unfavourable outcome (defined as discharge to a skilled nursing facility or death) [20 && ]. Subsequently, in a 2-year prospective study, 44% of their total geriatric trauma population was deemed frail and frailty was found to be an independent predictor of both in-hospital complications
KEY POINTS
Geriatric-specific triage and assessment criteria allow for more appropriate disposition and treatment of elderly trauma patients.
Assessment of frailty is a better independent predictor of outcomes than both age and other traditional assessment tools (i.e. Injury Severity Score).
Orthogeriatrics emphasizes a multidisciplinary approach to the care of elderly trauma patients with hip fractures and ultimately leads to better outcomes. and adverse discharge disposition [21
&&
]. In fact, frailty was a better predictor of complications and adverse discharge disposition than both age and Injury Severity Score. Urinary tract infections and pneumonia were the most common complications in frail elderly trauma patients, an indication for protocol-driven management of these patients.
Cognizant of the challenges of using a 50-variable frailty index, as used in their two other studies, Joseph et al. [22 && ] developed a modified 15-variable Trauma-Specific Frailty Index (TSFI). In another prospective analysis of geriatric trauma patients, they found that TSFI score was an independent predictor of unfavourable discharge disposition [22 && ]. Overall, assessment of frailty in elderly trauma patients is more useful than conventional methods for predicting outcomes. One particular subset of this population, which has been shown to have outcomes highly correlated with frailty, is elderly trauma patients with hip fractures. ]. This response significantly impacts older adults, as they possess less physiologic reserve to respond to stress. In this regard, evaluating the patient using a frailty score might be the best way to determine outcomes. Some authors suggest that the presence of advance age (age 90 years and older), the presence of multiple comorbidities or the presence of acute medical conditions might help to determine if the patient is at risk for a poor outcome [ ] analysed 44 419 incidents of hip fracture from the national trauma databank and found that 17% of patients who sustained at least one complication died. In this series, predictors of mortality included dialysis, shock on presentation, cardiac disease, male sex and high Injury Severity Score. Morbidity-associated factors included dialysis, obesity, cardiac disease, diabetes and a procedure delay of at least 2 days. From these data, the major potential modifiable risk factor appears to be time to procedure, which had a significant impact on outcome.
ORTHOGERIATRICS
On the basis of these data, the question now becomes how medical and surgical interventions can alter these outcomes. It seems clear that a multidisciplinary approach is most important. Communication, collaboration and coordination of care among all the services engaged in the care of an elderly patient with a hip fracture have been shown to improve outcomes [30 && ]. The term 'orthogeriatrics' has been coined, which illustrates the emphasis of a multidisciplinary approach.
Recently, Boddeart et al. [31
&& ] published data that suggest that admission to a dedicated geriatric unit is associated with a decreased risk of death at 6 months (risk ratio 0.43; 95% CI 0.25-0.73) in hip fracture patients. In addition, reductions in the incidence of pressure ulcers, admission to an ICU and rehospitalization within 30 days were noted. These multidisciplinary efforts must include anaesthesiologists and represent a unique opportunity to establish a surgical home model around the care of these patients [32 & ]. Thus, a methodical and standardized approach to the care of elderly patients with hip fractures has been suggested and includes early mobilization of resources from the emergency department; consideration of hip fracture as an emergency surgical case; rapid transfer to a dedicated geriatric unit after surgery (<48 h); and rapid transfer of stable patients . There was an agreement amongst the stakeholders that only a few conditions would delay surgical intervention in the accelerated group, resulting in a significant decrease in the median time from diagnosis to surgery in this group as compared with the standard care group (6 vs. 24.2 h, P < 0.001).
Major perioperative complications were also decreased in the accelerated group as compared with that of the standard care group (30 vs. 47%) with a hazard ratio of 0.60 (95% CI 0.26-1.39). Overall, it seems that only very specific entities should delay surgical intervention. These include cardiac arrhythmias, uncontrolled left-ventricular failure, some coagulopathies, severe anaemia, poorly controlled diabetes with hyperglycemia, major electrolyte disturbances and chest infections with sepsis
In terms of the anaesthetic management for hip fracture surgery, there is no clear 'correct' answer in terms of general vs. regional/neuraxial anaesthesia. The most recent publications investigating the benefits of regional anaesthesia over general anaesthesia indicate that there is no benefit in terms of 30-day mortality. On a review of 56 729 patients in the state of New York, Neuman et al. . In terms of pain control, utilization of regional techniques for analgesia before surgery has been shown to have beneficial effects. In a small study comparing a three-in-one femoral nerve block with parenteral morphine, the authors concluded that ultrasound-guided femoral nerve blocks significantly reduced pain intensity over 4 h, decreased the amount of rescue analgesia and resulted in no appreciable differences in adverse events when compared with routine standard of care [34 & ]. Despite these promising results, it seems that such practice has not become widely used [35 & ]. Following immediate postoperative in-hospital recovery, it is vitally important to ensure proper rehabilitation back to baseline function in these patients. Exercise seems beneficial following hip fracture with higher intensity/longer duration programmes demonstrating better outcomes [36 & ]. In addition, there are data suggesting that pharmacologic management of osteoporosis has benefits in preventing further fractures in this population [36 & ]. Currently, there is interest in pharmacologic treatments for postfracture loss of muscle mass and strength.
CONCLUSION
Due to the rapidly growing elderly population that is leading an increasingly active lifestyle, traumatic injuries in the elderly will continue to have a significant impact on the healthcare system. Although the normal decline in physiologic reserve and presence of pre-existing comorbidities provide some explanation for worse outcomes, it is important to realize that these outcomes can be improved through directed, geriatric-specific assessments and care plans. Specifically, differentiated triaging, assessment and treatment pathways in the care of geriatric trauma patients will ultimately lead to improvements in outcomes. These improvements have already started to be seen in the realm of orthogeriatrics. Future research should be focused on effects of these differentiated, geriatric-specific pathways on outcomes. This study determined that the sensitivity of geriatric-specific triage criteria was higher than that of standard adult criteria such as the Injury Severity Score. It provides an important assessment of a directed, customized assessment tool for geriatric trauma patients.
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